Abstract: This paper unveils the body-machine as a key element of dynamic mental maps that have come to shape both educational praxis and research. It traces and analyses instances in which the human and the mechanical encountered each other in metaphorical, material and visual forms, thereby blurring to some extent the boundaries between them while capturing and mobilising specific forms of knowing and acting. The paper studies firstly, how certain 'orienting frames of reference' and associated 'experimental systems' managed to materialise around the body-machine and penetrate theory and praxis; and, secondly, what visual and textual sources related to a vocational school may reveal about where and how the bodymachine has come to operate in education, industry and science. The paper centres on early twentieth century photographs and analyses these not only as media presenting, representing and interrogating common thought and practice but also as agents of meaning-making around the body-machine.
Introduction
This paper unveils the body-machine as a key element of dynamic mental maps that have come to impact industry as well as educational research and practice. It traces and analyses instances in which the human and the mechanical encountered each other in metaphorical, material and visual forms, 3 thereby blurring to some extent the boundaries between them. 4 The trajectories followed in the paper go against the grain of strict historical chronology; they make it possible however, to explore the forms of meaning, knowing and acting that have emerged around the body-machine. The paper thus seeks to illuminate how the body-machine has given way to dynamic mental dispositions affecting concrete practices. In an exemplary fashion it connects body-machine metaphors with early twentieth century photographs of testing, registration and/or training devices, gymnastic equipment, sanitary installations, and industrial-mechanical instruments. These visual materials serve as entranceways into the 'orienting frames of reference' 5 or 'mental maps' 6 that have emerged around the physical-mechanical and helped to develop 'experimental systems' 7 which in turn have come to underlie and impact fields like education and educational research. To this end three methodological approaches to photography are combined to visually capture and analyse the interconnections of the physical and the mechanical: a first approach stresses the distinctly presentational quality of photographs 8 in that they visually demonstrate and propagate the intertwining of bodies and machines; a second approach draws upon Erwin Panofsky's work and looks at photographs as cultural representations loaded with symbolic layers of meaning in specific social-cultural contexts; 9 and, finally, a third approach, albeit followed more sporadically, analyses photographs on a socio-material level, 10 as active and interactive agents adding further threads to the web of meaning around the physical-mechanical. At a visual-material level they testify of the extent to which and ways that metaphorical and epistemic dimensions are related and variously intertwined. As its main research questions, then, the paper explores, firstly, how dynamic mental dispositions and associated experimental systems have managed to materialise around the body-machine and penetrate the theory and practice of education; and, secondly, what visual and textual sources reveal about where and how the body-machine has come to operate in the field of education broadly understood. In turn, the paper's main hypotheses are: firstly, that it required specific developments in the social, industrial-technical and scientific spheres for body-machine metaphors to become key elements of shared dynamic mental maps which -as entangled epistemic concepts -further shaped the concrete material ways that bodies, minds and machines intertwined; and, secondly, that this materialisation and the corresponding technologies, rhetoric and visualisation perhaps most markedly as of the mid-nineteenth century have helped to further consolidate, perpetuate and transform the body-machine in education and society at large. In what follows, then, we will first trace some of the origins of the body-machine as a node of utopian-dystopian projections; next, we will investigate, through early twentieth century visual and textual materials, the powerful material/visual/metaphorical working of the 'human motor' as an instantiation of the body-machine in a range of contexts; and finally, we will explore residual traces of the body-machine in educational research. Throughout the paper, our focus will zoom in on and out of the microcosm of the Institut Emile Metz, which was established as a vocational school in 1914 in Dommeldange, Luxembourg. 11 As part of a wide range of initiatives iconology: Theories -development -problems. Visual arts a sign system (vol. Aberdeen, 2010) . The authors think that a strict social-material approach necessitates a separate paper that would explicitly stress and analyse the trajectories of specific images, how they materialise in different media, how they travel across time and space, interact with different audiences, participate in social life and, consequently, actively contribute to meaning making, knowing and acting. 11 The Institut Emile Metz was not just a vocational school. Some of its facilities, such as its library and swimming pool, were also open to adult workers of the factory to which it was annexed. For further information on the institute, its psycho-physiological laboratory, its main protagonists and its relation to connected to ARBED (the Aciéries Réunies de Burbach-Eich-Dudelange), a major steel company founded in 1911, it was situated at the crossroads of such interrelated areas as physical rehabilitation, psychometrics, gymnastics and hygiene. These domains are assumed to have been based on similar 'mental maps' offering conceptual space to promote human bodies as motors of progress.
The human motor as a node of utopian-dystopian projections At the opening of the psycho-physiological laboratory of the Institut Emile Metz in December 1919, the inauguration speech was given by the industrial ergonomist and fatigue expert Jules Mardochée Amar (1879 Amar ( -1935 . This speech illuminated the main principles of his work on the "human organism" in the context of labour, linking this organism to the laws of "general mechanics" and "modern physiology". 12 Allegedly "verified by a judiciously elaborated experimental technique", his principles centred upon the "'architecture' of the human body, the muscular 'motor', nutrition and energy expenditure, the productivity of the human machine, the physiological effects of work, notably fatigue, man and environment, balance and movements of the human body at work, etc.
[…]". 13 These principles, explored and elaborated most prominently in Amar's key work, Le moteur humain (The Human Motor), testify to the changing ways in which the human body and the machine became intertwined over time. Indeed, the very terms used point to a multitude of conceptions around the body and the machine, which found new expression in the specific metaphor of the human motor. well as dystopian, then grafted onto the human motor which functioned as a site of inscription fuelling social, political and cultural visions, fears and promises; as an absorber of all kinds of frantic movement; as a node of concerns around, for example, the use, preservation and loss of mental and physical resources, and the presence, absence or degree of efficiency, harmony, productivity, integrity, health and nutrition. In other words, by the time the Institut Emile Metz became fully operational, positioning itself as of the early 1920s at the vanguard of fields like psychometrics, hygiene and gymnastics, the metaphor of the human motor, like a magnet, had attracted a specific set of intertwined concepts in such spheres as politics, the economy, medicine, psychology and education. Purposely or not it thereby acted as a neutraliser of the kind of social and cultural tensions and inequalities that were thrown into sharp focus with the rise of socialism and communism (relating, for instance, to status, hours of work, and pay). 26 Evoking connections between the dynamic laws of nature, society and industry, the human motor metaphor at the same time legitimised the assessment, registration and training of the body, 27 practices which in turn were related, sometimes in new ways, to all sorts of machinery, from test apparatuses, to sanitary installations, to gymnastic devices. Bodies became seen as both flowing, flexible, rhythmical by nature and mechanical, steerable, and subject to repetition and hardening.
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Intimately tied to all kinds of technical apparatuses informed by various experimental systems, bodies, as human motors, over time became caught up in a web of repeating configurations. Stressing these motors' 'measurability' and 'manipulability', the latter were also to affect educational research, of which more in a moment.
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By the time Amar gave his inaugural speech, unprecedented and overwhelming events had come to transform the understanding of bodies and the relationship between bodies, minds and machines. The Great War -this world-shattering machinery, crushing people of all classes and maiming their bodies in an unprecedently gruesome fashion with the aid of new technology and weapons -partly redrew the map we have described so far. 30 It resulted in new, highly visible and near-seamless fusions of bodies and apparatuses through prostheses, which went hand in hand with a fixation on recovering disintegrated limbs and -based on a belief in mechanical progress -rehabilitating discredited technology. Other developments facilitated the transformation of imaginaries around the human and the mechanical, and with them the way that mechanisation (and automatisation) was (were) perceived. 31 In the leisure sphere, for instance, individuals found themselves both fascinated and overwhelmed by inventions such as the steam, hydraulic and electrical elevators popularised at the 1853 New York World Exhibition or the motion picture, which emerged around 1890. In the area of labour, industrialisation led to increasing rationalisation and mechanisation -processes which clearly affected people. Working conditions were in turn seen as both threatening individual autonomy and facilitating economic efficiency. 32 Similarly, the individual at the site of production was deemed at risk of disintegration, depersonalisation and demoralisation. 33 Such processes were moreover perceived as potentially harmful not only to the physical body but also for the 'social organism', where a "lack of vital cells" could lead to "social disease" of a "contagious" nature. 34 These very terms echoed the new vocabulary connected to the marvellous discoveries in chemistry and epidemiology. The diagnosis was a degree of "social intoxication", which was linked at the same time to insufficient remuneration, labour accidents, 35 In the midst of this frenetic movement, not least in view of the "cult of economic harmony" pursued at the time, 38 it was necessary to command the social machine, the individual bodymotor and the (newly discovered) micro-organisms that could threaten this body-motor's "internal machinery" 39 to guarantee the optimal functioning of society. One way to command the human machine on all of these levels was to calculate. Indeed, in the field of 'social physics', for instance, as promoted by Adolphe Quetelet and his writings on the 'average man' (L'Homme Moyen), individuals and populations over time became ever more intimately tied to models and devices of computation -for instance, population censuses, national statistics, and anthropometric/psychometric measurement systems -transforming them both into aggregates and individual units situated at a given distance ('deviance') from the average. 40 The associations made between computing and human/social functioning over time were to impact the social and human sciences to great extent, and with them also educational research.
The human motor inside and outside the Institut Emile Metz
36 Migration, as one such event, not only became conceived as something threatening while also repairing a society's internal machinery, but also became medicalised and seen as both an 'injection' of newly qualified workers and an 'infection' of the social fabric; likewise, urbanisation was understood as the development and tumour-like growth of cities. In the next sections of the paper we draw on photographs and texts related to the Institut Emile Metz to investigate how the human motor powerfully yet sometimes almost imperceptibly pervaded common practice in material, visual and metaphorical ways. The photographs selected are from three different countries (France, Luxembourg and Belgium), which reveals, on the one hand, the strong connections Luxembourg had with neighbouring countries whilst still a young nation-state, and on the other hand the international frame of reference that characterised the scope of action of industrialists behind the Institut Emile Metz. 42 In addition, it shows the extent to which the body-machine, as a nexus of projections, cut across imagined boundaries. Be that as it may, through their sheer sensory 'presence', 43 relates to the socio-cultural context surrounding the image, and finally moves to a symbolicinterpretive level which is "inevitably speculative and allows for alternative readings". 44 However, the innovativeness of our approach consists in complementing this art historical analysis with a material-cultural analysis, which explores photographs as social objects whose interactive impact changes according to context, thus initiating different usages while adding new threads to the webs of meaning surrounding them. Our first photograph ( fig. 1) We know it to be an ergometric bicycle devised by Amar himself and used initially to measure and compare indigenous Africans and prisoners in the context of establishing (supposedly racially neutral) theories on energy and fatigue, and later to test and train soldiers with a view to their restoration and reintegration into the post-war labour force.
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The way the human figure and the apparatus in the picture are functionally connected visually (re)presents a kind of fusion or hybridisation of body and machine. The metal wheel connected to a brace of softer material -what seems to be a Bakelite shell with leather lining -and the upright arm suggest both movement and entrapment. The gear wheel can stand as a metaphor both for the human joint and for the nexus between body and machine. Not only was the apparatus thereby rigidly imposed upon the body; as much as Amar's technical abilities permitted, it was also fitted and adapted to the shape and sensory experiences of the body in order to yield maximum effect. In other words, machinery was designed with reference to bodily features and functions and, in turn, impacted upon the body, including its muscles and sensory organs. Material body-machine adjustments and their depiction moreover offered models for people to understand themselves as dependent on, and similar to, machines. The image at the same time may be said to symbolise an ambivalence towards machinery as something that could help humans to transport, facilitate and make functional certain things, while impinging on, and restricting the freedom of, body and mind. On the one hand, the extension of the body through the machine and vice versa echoed fears of mankind being overwhelmed by machinery and its power, speed and noise. 46 On the other hand, body-machine At the time when photographs like the one discussed above reflected, and reflected upon, new connections particularly between 'defect' male bodies and machinery 48 fig. 2 ), in which apparatuses play an equally prominent role, shows a staged section of this laboratory. Everything from the geometrical arrangements of objects and people to the angle and position from which the photographer captured the scene may have been designed to guide the viewer's gaze: firstly, towards the measurement device known to be a dynamograph and the expert absorbed by it; secondly, towards the pupil-apprentice shown on the right side of the picture and to the activity he is engaged in. There is a strong sense of movement about this part of the image, enhanced by the blurred head of the young man, his firm and energetic posture, his manipulation of an object -a dynamographic 'Imbert-Amar' file -, all of which connect to then-circulating theories on the transformation of energy, fatigue, overstraining and concentration of attention. 50 The photograph indeed closely corresponds to Amar's detailed instructions on the apprentice's posture and physical activity and on the causal-linear chain that had to be established between the adolescent male body, the recording tool and the work environment. These instructions in turn resulted from a series of 62 trial experiments reported by Amar in 1919. 51 The body needed to be upright, flexible and positioned at an exact distance from the vice, the latter placed at the level of the navel. The feet had to be positioned at a specific angle, and the heels at a precise distance. The left arm was supposed to be completely extended and exert slightly greater pressure on the tool than the right arm. The file's movements were to take the form of an effortless gliding back and forth, the rhythm of which was expected to correspond to a predetermined count per minutes. 52 Allegedly in line with a filer's natural cadence, 53 such refined choreography required sensitive touch and flow of movement and thus passed as the art of filing. 54 This choreography was embedded in a more complex chain of connections between human bodies and machines. In this chain a dynamographic file could become a lens to inspect, an instrument to train or correct, and statistics could in turn become the brain of an expert 55 by means of which pupils' performances were assessed, and compared with a norm with which they were expected to comply. Machines and bodies thus fused, both completing and perfecting each other in a human-mechanical constellation. The body, by being attached to devices which in the context of the then-reigning experimental system were supposed to be able to measure its output, and by performing in a mechanical choreography, implied and further reinforced human motor metaphors. Gymnastic equipment was another kind of machinery, which in such modern visions of complementarity and perfectibility became connected to human body-motors with seeming naturalness, despite the equipment's artificiality. The metaphor of the human motor indeed inspired inventors of gymnastic apparatuses, while this equipment in turn reinforced and transformed the human motor metaphor. 56 In close union with such equipment, bodies figured as 54 part of scenarios in which balance seems to be key. In our next photograph ( fig. 3) , everything from the arrangement of the room to the positioning of the equipment and the alignment of the pupils may be said to represent the energy balance pursued at the institute. The central figure can be seen to embody this ideal as a model executor of a balance exercise in a geometricalsymmetrical composition along horizontal, vertical and diagonal lines connecting devices and bodies as mutual extensions of each other. This gives the photograph a distinct feel of both mobility and immobility. Along an implied trajectory, pupils-apprentices were indeed tied to some extent to machinery as in an assembly line, with gymnastic equipment figuring in choreographies of rest and activity. The tight orchestration displayed here does not differ much from the one upheld in the psychophysical laboratory and classrooms, or in the workshops connected to the school. In fact, the whole gymnastic configuration shown here can be said to have been as 'rationalised' as any workshop or laboratory configuration while creating a stage for a balanced body tonicity.
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While delicately mobilising the senses to obtain balance and steer energy flow through nodes connecting bodies and devices, such gymnastic choreographies were to produce both "regeneration," compensating for the "assaults of modern life", 58 and a 'straightening up', 59 strengthening both 'constitution' 60 and 'morality'. 61 Like the institute's gymnastics equipment, its bathing and swimming installations -as they were commonly called at the time -were also apparatuses that advanced and reflected newly imagined interrelations between bodies and machinery. As a self-promotional brochure issued by ARBED in 1922 stated, in these installations, too, "every day the systems of At the same time, the various ways in which this water was treated required much of the machinery interacting with human body-motors to remain hidden from view. That said, evoking associations with happiness, natural rhythm and relaxation, the scene in which the spectator takes part from behind the participants' shoulders obfuscates just how much the habit of disrobing and bathing in public 72 needed to be interiorised in order for the body to interact in an almost 69 Thommes, 'Die soziale Bedeutung der physischen Erziehung', 126. 70 Gleyse, et al., 'Physical Education', 9, 18-9. 71 unnoticed and seemingly harmonious way with novel technical equipment. As in other areas of the institute, these technologies made possible a whole range of activities -in this case related to water as an element that offered physical resistance, conducted flows of energy and purified the organism. In this sense, much like in the laboratory, workshop and gym, these activities helped maintain the organisms' homeostasis and at the same time strengthen their physical condition. Water, carrying hygienic-religious connotations 73 and serving as oil for the human engine, helped the latter to synaptically merge with devices in a single flowing, subtly steering and facilitating movement. In the photograph, the positioning of the bodies directs the viewer's gaze towards two adolescents in the background. The scenario in which they are involved is ambiguous and, on a visual level, combines contradictory elements: they may have partaken in a seemingly chaotic event of play, relaxation and effort, or submitted to a hygienic regimen, whether preparing for showering and/or performing gymnastics, known to have been monitored by a special supervisor. 74 In either case, it seems to have been intended to showcase and legitimise the displayed sanitary devices and practices as symbols of progress. 75 The extent of ornamentation displayed in the image focusing on the altar of this temple of hygiene, also gives nobility and religiosity to the activities performed. At the same time the merging of bodies with sophisticated infrastructure stresses the philanthropic ideas behind it, which to some extent were inspired by fears of germs invisibly carried by, and potentially infecting, both the physical engine and the social body. 76 Indeed, psychometrics, gymnastics and hygiene alike concentrated on movement, energy and balance, thereby blurring the boundaries between physicality and morality, nature and technology, matter and mind, humans and machines. 77 Fusing such interconnected, developing disciplines in a rather exceptional manner, the Institut Emile Metz endeavoured to harmonise often-dichotomised aspects of the modern human and social condition in ambivalent visions of experiment and progress. The attempt to harmonise ambivalences could also have inspired the next (undated) image (fig. 5) we have selected for analysis. More explicitly than the previous image, it is indicative of the 'human/machine ratio' which was a common concern for many contemporaries. 79 Emile Metz, Centre National de L'Audiovisuel, Dudelange, Luxembourg), which are also available in digitised form and which were mostly created in the context of the Institut Emile Metz and the nearby factory. The glass plates show portraits (sometimes, like in this particular case, of workers together with products); the wide range of products manufactured by the steel industry, from decorative household items to components of large equipment; the students' leisure activities; classrooms; labs; workshops, etc. A great many negatives were reproduced in ARBED brochures and the institute's annual reports. No information is yet available on the photographer(s). A number of glass plate negatives seem to have been destroyed before they were given to the archives and thus came to constitute a particular 'collection'.
negatives, 81 know to be a crusher's gear wheel (supposedly weighing 5,500 kilograms and measuring 3.327 meters in diameter) to which is attached a smaller cogwheel. 82 The worker's posture -a slight contrapposto -is relaxed and gives an appearance of confidence and pride. The whole worker/gear-wheel constellation is central to the image, with a factory workplacethe worker's 'natural' habitat -serving as the background. The human figure gives scale to the industrial product, and its smaller size highlights both the smallness of the human gear wheel within the larger machinery of production and the greatness of industry as a man-driven enterprise of progress. At the same time the worker demonstrates belonging, ownership and sensory connectedness to a product of the industry by touching the wheel with his hands and adapting his body in relaxed balance to its circular form. 83 The connectedness evoked, as by analogy, can be said to have strengthened the notion of workers themselves being industrial products which, 'perfected' by all sorts of material and social care provisions provided by the industry, were bound up with each other in a chain of production. 84 Finally, the human figure 81 See 84 As part of such a commercial chain, the products, social care provisions and people involved in such 'social works' (oeuvres sociales) fitted into an astute marketing strategy which from 1920 onwards was taken to heart by COLUMETA, a sales department jointly established by ARBED and its later subsidiary Photographs like the one shown here largely functioned in the same way as similar frames of the film: serving as a bridge between predominantly industrial and predominantly social-educational images, they suggested both a relationship between machinery and people that was presumed to be harmonious and a machinery of care that was implied to be necessary. Geert Thyssen and Klaus Dittrich, 'Water and Dust: Recovering inside the gear wheel, like the pointer of a clock, can be said to symbolise subjection to the rhythm of the machine imposed by the industry's quest for maximum productivity. The ambiguous visions of experiment and progress that accompanied the harmonising of man and machine obviously not only changed over time at the Institut Emile Metz but were also continuously affected by the outside world. The next photograph, taken during an excursion of pupils of the institute to the Belgian coast ( fig. 6 ), gives insight into how these visions travelled and changed both concretely and abstractly. As part of the same collection including three of the previous images analysed (figs. 2, 3 and 5), it was purposely selected for its capacity to evoke the extent to which the body-machine successfully proliferated to the point of becoming naturalised. Cropped so as to give the impression of an infinite configuration and of an ideal ('normal') pattern of distribution, the photograph shows an aesthetically balanced formation, seemingly part of 'Swedish' gymnastics. Its display of collectivity and perfect equilibrium is enhanced by matching postures and at the same time countered by distinct individual elements (physical characteristics and clothing) assembled in a near-flawlessly (per)formed ensemble. The natural surroundings of beach and sea soften the acrobatic-mechanical construction and its constituent elements. Here the flexibility, endurance and power of a collective physical body, as one big human motor, again serves as a metaphor for the social body as a constructible and shapeable machine. The pupils in the structure resemble the dents of a smoothly functioning gear wheel, conflating human figures into industrial products and perfectly harmonised elements of technique. Every cell of the collective body seems to function optimally and perform maximally in a mutually trusting relationship, in the presumed interest of social and economic progress and individual advancement. At the same time, the photograph hints at the fragility of this construction and the sensitive equilibrium needed to maintain it. This construction worked only if all limbs or cogs of the social engine fulfilled their roles in mutual cooperation, each taking its proper place assigned on the basis of physical and mental abilities. As part of a whole series of similar images, or digital reproductions of the glass plate holdings, the photograph linked human bodies to industrial products and production. Like the images of the psychophysical laboratory and the gym, it most likely circulated via all kinds of exhibitions, conferences, journals, books and newspapers connected to ARBED and/or prominent figures of the institute. 86 Such circulations helped further popularise human-motor concepts and over time helped internalise the body-machine junction and make it common practice in all sectors of society, even in the most abstract forms. 87 The photograph just analysed testifies to this abstraction by evoking the body-motor in the complete absence of machinery, while representing its controllability and measurability in a symmetrical bell-curve-like figure -the aesthetic "model of a godly universe". 88 The pupils displayed in the figure indeed constitute the living 86 Cf. Herman, 'Forging Harmony'. See also Lorang, L'image sociale de l'ARBED [The social image of statistical tables 'social physicians' like Adolphe Quetelet had helped popularise. As elements of these tables, the pupils may be said to have been distributed around a "fictitious being" thought to be "analogous to the centre of gravity in bodies", that is: "the mean about which," in Quetelet's opinion, "oscillate[d] the social elements" and upon which "social mechanics" ("mecanique sociale") had to be based.
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Discussion
In this paper we have endeavoured to uncover epistemic traces which, over time, have come to build a web of meaning around the human and the mechanical as a unity of two parts. The bodymachine and human motor thus took shape and proliferated in metaphorical, material and visual forms while capturing and mobilising new ways of knowing and acting. Changing 'experimental systems' were at the heart of this; in connection to slowly developed, dynamic mental maps or dispositions around the physical-mechanical they came to impact educational praxis and research.
In the process things -including technologies such as the clock, the engine and the calculatorbecame metaphors, which in turn impacted upon concrete, material practice and research in the form of mental maps or dispositions. Such maps allowed for the body machine or human motor to present itself as a nexus of all kinds of would-be sciences, such as labour science, as well as by then more established social sciences like anthropology, sociology, economics and education. Across these (pseudo-)scientific disciplines the body-machine or human motor proved malleable enough to encompass a variety of levels including society (the social machine or factory), the individual and her/his body (the human machine or motor -later also computer -), and the invisible parts of the body susceptible to micro-organisms (the internal machinery). 90 The metaphors and images also proved successful in that they gave a sense of comprehensibility, measurability ('computability') and controllability to all these levels, justified the gathering of 'data' on the human machine in the above-mentioned sciences, and helped provide a basis for statistics -as social 'physics' or 'mechanics' -to demonstrate its usefulness in all areas of life, including education. In this field, as in others, they legitimised the registration, assessment and adjustment (training, orientation, etc.) of bodies as human motors. This becomes clear, to various extents, from all images analysed in this paper: from those explicitly dealing with rehabilitation and testing, to those more implicitly evoking the 'straightening up' and 'oiling' of body-motors, to those hinting at the modelling of a collective after mechanical principles internalised as 'natural' 91 laws of organisation.
From the paper emerges a high correspondence of technologies, metaphors, images and ways of making sense of society and human interrelations. The fact that textual and visual imaginaries of distributed in a bell curve, and it was the task of social scientists to create the statistical mechanisms that would make divine regularity apparent. ' the body-machine in various forms have managed to mobilise new forms of knowing and acting around people, material apparatuses, and so on can be explained from different angles. Firstly, as our paper has shown, 'bodies' and 'machines' over time have increasingly come to 'affect' and 'effect' one another; notions of their interdependence and similarity have thereby branched off and spread, or, in other words, become layered or 'articulated'. 92 Secondly, it required concrete connections between bodies and machines (for instance, in the form of extensions) for 'mental maps' or 'dispositions' to manifest themselves as implicit knowledge around the human motor. 93 Thirdly, and most importantly, metaphors and visual images have created powerful analogies between such newly connected bodies and machines and in so doing interconnected them to such extent that they have become one and can only be disentangled with difficulty. Indeed, language and other forms of expression transform reality. Sometimes imaginaries of the human motor or machine have thus become invisible or naturalised; at other times, however, they may also purposely have been made invisible, that is, seemingly de-mechanised. For instance, in the context of statistics underlying current 'evidence-based' educational research, it almost requires mechané -a warlike trick in the classical Greek sense - 94 to expose the mechanical in seemingly natural ways of engaging with data. Likewise, in the context of activities commonly associated with reform pedagogy, such as gymnastics and swimming, images of the natural contained the mechanical. Indeed, it now demands an effort to see hidden manifestations of the body-machine in education and question common perspectives and categories. In the light of this, material-anthropological analyses, whether or not drawing on the work of Bruno Latour, 95 may indeed be warranted. In any case, people and human bodies have changed and become what they are precisely through the various and constantly shifting connections that are established between them and all kinds of machinery. Histories that focus on bodily aspects 96 of education should therefore also account for
